ABSTRACT
BACKGROUND AND PROBLEM DEFINI-TION
The surge in interest in Complementary and Alternative Health Care (CAHC) is well documented in many Western countries and it is the primary source of health care for over 70% of the world's population (Ernst, Pittler, Stevinson & White, 2001:ix) . It has furthermore been stated that South Africa is catching up with the rest of the world in the CAHC field (Plusfile, 2000:1) . Despite the fact that many of the CAHC therapies have been around for hundreds of years (Ernst et al. 2001:ix) to examine pharmacy students' responses to a CAHC elective, showed an extremely positive response in favour of an alternative medicine elective (Miederhoff, Wright, Buruss & Weaver, 1999:95) . With the increased interest of the public in the USA in alternative health care practices, especially herbal products, pharmacists are being called upon to counsel on their use. According to Miller and Murray (1997:160-162 ) USA schools of pharmacy have been showing a renewed interest in natural product instruction with two-thirds of them reporting that they provide some form of instruction in this area. A South African study amongst nursing science lecturers in Port Elizabeth to establish their attitudes, comprehension and willingness to include alternative health care in the nursing curriculum showed that nursing science lecturers were in favour of including alternative health care in the nursing curriculum, but would not support clinical training in alternative health care (Ebey-Tessendorf, Kretzmann & Mouton, 1997:17) . No similar studies could be found for the pharmacy profession in South Africa.
The Rules Relating to Good Pharmacy Practice (GPP) that was published on 17 December 2004 (South Africa, 2004 stated inter alia the following with respect to the minimum standards for the provision of complementary medicine: where complementary medicines are offered for sale, staff involved must be trained in the use thereof; the client must be given appropriate information about the use and effectiveness of complementary medicine sold to them; and the client must be informed of possible adverse reactions and drug/drug and drug/food interactions. It is furthermore stated that information about complementary medicine must be suitable for the needs of specific groups of clients and must not make claims, which in the pharmacist's judgement, are misleading or speculative (South Africa, 2004:88) . It is therefore of critical importance that pharmacists (and pharmacy students) are adequately trained in complementary medicine and practices in order to provide these products/services and the associated counselling to customers.
Definitions of Complementary and Alternative Medicine (CAM) and Complementary and Alternative Health Care (CAHC)
The term "alternative" has come to embrace any medical discipline and/or philosophy that is generally regarded as falling outside of the established biomedical model (Nienstedt, 1998:13) or that is outside the mainstream of western medicine (allopathic medicine) as practiced by the majority of medical doctors today (Stanway, 1979:12) . Alternative medicine has also been defined as "Almost any form of alternative therapy, which falls outside conventional modern medicine" (Mattheus, 2004:12) . Complementary medicine is often used synonymously with alternative medicine and suggests that the procedures complement treatments that are considered to be conventional (Mattheus, 2004:19) .
Alternative (also known as complementary, natural, unconventional, unorthodox, holistic, traditional or integrative) therapies encompass a broad spectrum of practices and beliefs (Nienstedt, 1998:13) . In North America, the phrase "alternative" is used interchangeably with terms like holistic medicine (Smith, Burman & Boon, 1996:36-42) . Also in South Africa, the term "holistic" is used both by complementary therapists and by some medical practitioners (Fenn, 1998:8) . Allopathic health care using both biological and psycho-logical treatment methods is considered to be holistic in nature. In parts of the world where these unconventional disciplines are commonly used within the mainstream medical model, the more appropriate term of "complementary" medicine is in greater use (Smith et al. 1996:36-42) , suggesting their use alongside allopathic medicine. In other words, the term "complementary medicine" is used to describe the cooperative effort between biomedicine and alternative practitioners in pursuit of their patients' good health and well-being (Nienstedt, 1998:14 Some researchers interpret the term "medicine" as only referring specifically to medicine, whereas "health care" implies all kinds of diagnosis, treatment and/or prevention of disease. These two terms will be used interchangeably in this manuscript due to the fact that, although CAHC may be the more appropriate and technically correct term to use, the survey conducted used the words Complementary and Alternative Medicine.
The line between alternative and conventional therapies has never been razor-sharp. It has evolved over time, and is still developing and changing. The inspiration for numerous alternative therapies comes in part from "classical folk medicine" or "indigenous medicine". Some of these therapies date back hundreds or even thousands of years. Almost every country has its own traditional medical system from which its alternative therapies originated. For the Chinese, for example, it is acupuncture, for the French, magnetic healing, for the Germans, Heilpraxis, for the British, herbalism, and in Africa, traditional African healers. It would be incorrect, for example, to refer to acupuncture as "alternative medicine"
in China when one considers that most of China's population uses it as a primary form of health care. It would likewise seem strange to refer to homeopathic medicine as "alternative medicine" in Europe when almost 40% of French doctors and 20% of German doctors use these natural medicines in their practice, when 42% of British physicians refer patients to homeopathic doctors, and 45% of Dutch physicians consider homeopathic medicines to be effective (Gordon, Nienstedt & Gesler, 1998:xi and clinical pharmacology (efficacy and safety) of allopathic medicine have been studied extensively by sound scientific means, whereas this has usually not been done in the case of herbal medicines. In addition, herbal medicines usually consist of a mixture of sometimes unknown substances or in unknown or variable concentrations. For these herbal medicines, the problem is not a matter of effectiveness versus ineffectiveness, or safety versus lack of safety, but merely that no evidence exists for their effectiveness and safety profiles from scientific investigation. In summary, it can thus be stated that knowledge about allopathic medicine is the result of sound scientific investigation, whereas knowledge about CAHC is obtained from often insufficient scientific investigation and/or from experience and/ or from belief systems. It may therefore be more appropriate to refer to complementary and alternative therapies as part of health care practice, and not as part of health science. Yet, it may be practiced in collaboration with science and make use of scientific knowledge in some or other way. This does not mean that complementary and alternative therapies are inferior, merely that it has no comprehensive or sufficient scientific basis (in the true sense of the criteria for pure scientific research).
For the purposes of this study, CAM/CAHC was defined as "diagnosis, treatment and/or prevention which complements mainstream medicine by contributing to a common whole, satisfying a demand not met by orthodoxy, or diversifying the conceptual framework of medicine" (Ernst et al. 2001:2) .
Spectrum of CAHC therapies
A wide spectrum of alternative therapies exists. Some therapies are well-known. Other therapies are extremely controversial with no or limited proof, and can even endanger the health of patients. Furthermore, some of these therapies also appear to be in decline, while other newer ones are climbing the ladder of popularity. It is important for pharmacists to have a basic knowledge of these therapies in order to counsel patients effectively. The therapies listed in Table 1 can be regarded as 20 of the most well-known CAHC therapies in existence today. There is also a range of therapies that are practiced, Tragerwork and water injection (Ernst et al. 2001:79-81) . Not all these therapies are necessarily detrimental to the health of patients -they are only listed due to insufficient evidence or proof in the literature that they are effective.
Role of the pharmacist in CAHC
Community pharmacy in South Africa is in transition.
The profession has been moving away from the pure dispensing of prescriptions and the provision of basic health care, to actively engaging in the pharmaceutical care of its patients. According to Naidoo (1995:88) It has been said that alternative therapies intended to complement rather than replace conventional therapeutic interventions are more likely to find greater acceptability among health care professionals (Naidoo, 1995:90) . The community pharmacist's awareness in this regard is important not only as a purveyor of products which fall into the category of some alternative practices, but mainly because of the role as mediator in the health interest of the public (Naidoo, 1995:90) .
The South African population is exposed to a variety of promotional material on CAHC and as they become more knowledgeable, they will also insist on a more critical and health-orientated pharmacist who has an overview of conventional and alternative therapies and their outcomes. A critical pharmacist can be described as one who can think and act constructively in relation to various theories of illness and health, and various methods of treatment and health promotion (Launsø, 1995:51 
Training of pharmacy students in CAHC
Despite the increased interest in CAHC, its principles are not extensively covered in the undergraduate pharmacy curriculum at South African universities. According to the literature (Miederhoff et al. 1999:94; Miller & Murray, 1997:160-162) , by 1979 most schools of pharmacy in the USA had discontinued pharmacognosy instruction. Similarly, most South African pharmacy schools trained students in subjects such as pharmacognosy until a few years ago. This provided students with an awareness of the importance of plants, including indigenous plants, in the treatment of disease and provided a basis for understanding herbalism. These subjects, however, had to make place for newer and other subjects, depriving students of the opportunity to realise the potential and important role of natural prod- In the study in the USA (Miederhoff et al. 1999:94-95 (Miederhoff et al. 1999:95) . Thirty-two students who were enrolled for the elective course were asked to respond to five open-ended questions regarding the usefulness of the course and recommendations for improvement. Ninety-four percent of the students indicated that the course was useful or very useful to their future practice of pharmacy. Overall, the students' responses to this elective were extremely positive, with 81% of students indicating that the course should be part of the core curriculum and all the students indicating that they would recommend the course to other students (Miederhoff et al. 1999:95) . The results therefore suggested that pharmacy programmes should be prepared to meet students' demands for such information.
PRIMARY AIM
The primary aim of the study was to determine the knowledge and perceptions of CAHC amongst undergraduate pharmacy students, as well as to establish their training needs for CAHC at a pharmacy school in South Africa. Students' knowledge of CAHC, their usage of different CAHC therapies and the need for continuing education courses in CAHC were measured. Questionnaires were distributed to first-to fourth-year pharmacy students during one of their Pharmacy Practice lectures. The questionnaire is given in Appendix A. A total of 160 questionnaires were completed and analysed (see Table 2 ).
SUBJECTS AND METHODS
Only students who attended these Pharmacy Practice lectures were included in the sample (there were approximately 240 students in total in the Pharmacy School at the time of the study).
All Pharmacy students at UPE/NMMU are required to accumulate a total of at least 280 hours working in a retail or hospital pharmacy from their second to their fourth year of study. It was decided to differentiate between the different years of study in order to determine whether there were any changes in students' knowledge and interest in CAHC as they progressed to the more senior years of study as well as in relation to the number of hours that they had worked (in other words, the extent of their exposure to the practice situation).
The knowledge and perceptions of first-year students were also measured, although it is not compulsory for them to work in pharmacies. Furthermore, fourth-year students had already had one introductory CAHC lecture when the survey was conducted, and they were therefore not asked to define CAHC since the definition had already been covered during their first lecture. They, however, had no other lectures or training in CAHC. They were therefore, apart from the introductory lecture, academically on the same level with respect to CAHC as students in the other three years of pharmacy.
The questionnaires were coded and the data were analysed with MS Excel ® . Basic descriptive statistics were calculated.
RESULTS AND DISCUSSION
The term "Complementary and Alternative Medicine (CAM)" is used at UPE/NMMU and the same terminology will therefore be used when reporting on the results of the study. The researcher acknowledges that
Complementary and Alternative Health Care (CAHC) may be a more descriptive term for possible future use especially if the international literature changes from using CAM to CAHC. The results are, however, reported with the terminology as used at the time of the study.
Demographic characteristics of the participants
A total of 160 questionnaires were completed. The number of students, their year of study, gender and the average number of hours worked in pharmacies are indicated in Table 2 . Although students are only formally required to work in pharmacies from their second year, many of them start to work in their first year to obtain experience. The average number of hours indicated in Table 2 is cumulative, in other words, for fourth-year students, it will be the number of hours worked since they started to work in pharmacies in their second year.
Although only 280 hours are required from second to fourth year, most students far exceed this number by the end of their fourth year.
As can be seen in Table 2 , the majority of students in the study were females. This result was in agreement with the overall gender distribution of pharmacy students at UPE, namely that more female students compared to male students were enrolled for the B Pharm degree. It can also be observed from Table 2 that senior students had worked more hours on average in pharmacies compared to first-and second-year students.
Definition of CAM
Participants were asked what they understand by the term "Complementary and Alternative Medicine" (CAM).
Final-year students did not answer this question since they had already been given formal definitions of CAM during their first lecture of the CAM submodule. This question was therefore only answered by first-to thirdyear students. Only 101 of the 137 participants attempted to define CAM. The 101 definitions given were analysed qualitatively by identifying common themes. Alternative medicine is generic medicine." (First-year, male student with no hours worked.)
Knowledge of the different CAM therapies
Participants were given a list of 20 CAM therapies in the questionnaire (based on what are considered in the literature to be some of the most well-known CAM therapies currently in existence) and were asked to indicate
whether they know what each one is, in other words, whether they will be able to fairly accurately define what the specific CAM therapy entails. Although subjective, it was felt that if a student could define what a therapy is, the student would at least be able to understand what the therapy entails. The responses are given in Table 4 according to students' level of study (expressed as the percentage of students who indicated that they know what the specific therapy entails). It can be seen that the most well-known therapies were herbal products (152 of the 160 participants, 95.0%), followed by massage (145 participants, 90.6%) and traditional African medicine and diet therapy (130 participants each, 81.3%). The least known therapies were ayurveda, iridology, Reiki and Bach flower remedies.
The 160 students had knowledge of a total of 1 771 therapies, in other words, they each had on average a knowledge of approximately 11 therapies. As could be expected, students who had worked more hours in pharmacies (senior students) were more knowledgeable with respect to the different CAM therapies than students with limited or no hours worked. Third-and fourth-year students had on average a knowledge of 12.4 therapies, whilst the average for second-year students was 10.3 therapies and for first-year students was 10.1 therapies (not shown in Table 4 ). This was to be expected, since none of the students had any training in CAM (except the introductory lecture to the fourthyear students to define CAM, as explained previously).
Their knowledge about CAM was therefore based on what they were exposed to during their work in the community pharmacy setting.
Usage of the different CAM therapies
Participants were given the same list of 20 CAM therapies and were asked to indicate whether they had personally used the therapy before. The responses (indicated as the percentage of students who had used each therapy) are given in Table 5 according to their level of study. All the therapies in the list had been used. Massage was the therapy most often used. Nearly 60% of participants had used massage, followed by herbal products (45.0% of the participants). Iridology, ayurveda, colonic irrigation and naturopathy were the least often used CAM therapies. The students only had used approximately three different therapies each (the 160 students together used 508 therapies). The average number of therapies used per student was 2.9 therapies for first-year students, 3.5 for second-year students, 3.1
for third-year students and 3.2 for fourth-year students.
Knowledge of the reasons for the use of three well-known trade name products
The trade names of three well-known CAM products that were actively advertised in the popular media during the time of the study were given, and participants were asked to indicate the main disease state(s) and/ or symptom(s) for which the three products are used.
The responses to this question were unsatisfactory. 
Moducare ®

Procydin ®
Procydin ® (proanthocyanadin 70 mg) is an antioxidant preparation. It may enhance peripheral circulation and assist in the treatment of arthritis, atherosclerosis or raised cholesterol (Smith, 2003:288) . Most third-year students were of the opinion that Procydin ® is used for arthritis, but they also mentioned a variety of other uses.
Fourth-year students gave a wide variety of conditions, but no one condition could be singled out as of more importance. Most second-year students indicated that it is an antioxidant, and first-year students again had very little insight into its uses.
Spirulina ®
Spirulina is a natural energy supplement that may assist athletes with endurance and strength (Smith, 2003:285) . It supports the immune system and is also a source of protein for vegetarians (Smith, 2003:285) .
Most third-and fourth-year students indicated that Spirulina ® is mainly indicated for energy. First-and second-year students again gave a variety of disease states and conditions for which Spirulina ® could be used.
Perceptions of when CAM principles should be included in the undergraduate pharmacy curriculum
Participants were asked to indicate in which year (or years) of study CAM should be covered in the B Pharm curriculum. The responses are indicated in Table 6 . If a participant indicated more than one year-level (for example, during third and fourth year), a weight of 0.5 was allocated to each year. The reason for using a weight of only "one" per student, is to prevent a student who marked all four years to have his or her answer count four times that of a student who only marked one year level when answering this question.
Overall, participants were of the opinion that CAM should be included during the third or fourth year of study towards the B Pharm degree. It was interesting to note that most third-years were of the opinion that it should be included in the fourth year, whilst fourth-years were of the opinion that the work should be covered during the third year. Only three of the 137 (2.19%) participants who answered this question indicated that CAM
should not be covered during the undergraduate pharmacy programme.
Need for continuing education of CAM and the preferred format
Participants were asked whether they would be interested in enrolling for continuing education courses and/ or workshops in CAM after completion of their B Pharm degree. The responses are given in Table 7 . (Table 7 on page 14.)
Participants were lastly asked if they had any suggestions or comments regarding the knowledge and/or training of pharmacists or pharmacy students in CAM. Most participants did not make any suggestions. From those that did comment, themes were identified. The most often recurring themes were that CAM is a very interesting field, that students need more in-depth information, that alternative practitioners can be invited to present talks, that students need relevant references for further study, and that the pharmacist must be in a position to give an objective opinion regarding the use of these products and therapies.
CONCLUSION AND RECOMMEN-DATIONS
Pharmacists in South Africa are responsible for the pharmaceutical care of their patients, in other words, their goal is to attain an optimal health-related quality of life for their patients. There is a growing interest in more natural means to heal diseases, which has consequences for the pharmaceutical industry as well as community pharmacy over the long term. The progressive growth, for example, in the over-the-counter CAHC market worldwide is reflected in South Africa with total annual sales of approximately R2 billion, R140 million of which is on herbals (excluding indigenous herbs) (Smith, 2003:9) . It therefore makes sense to include aspects of CAHC in the undergraduate curriculum, since pharmacists should ideally be au fait with all the therapies that are used by their patients in the prevention and treatment of disease and illness.
By educating undergraduate pharmacy students in the basic principles of the more well-known CAHC therapies and by creating an awareness of therapies that are not so familiar and possibly more controversial, young pharmacists will be in a better position to deliver optimal pharmaceutical care to their patients. Also, incorporating aspects of CAHC within the confines of a community pharmacy set-up, not only increases its accessibility to the public, but also creates the perception that it is part of the organised health care system and therefore strengthens the concept of holistic health care. It also fits the desired image of the community pharmacy as a health and wellness-promoting centre, and not only a business selling health-related
products.
This study only tested the knowledge and perceptions of a selected group of pharmacy students and the findings cannot be generalised. However, after analysing the results the author is of the opinion that:
• A definite need exists for pharmacy students to be trained in the basic principles of CAHC.
The current knowledge of students regarding CAHC is regarded as inadequate. In this study, students indicated that they were knowledgeable about (in other words, could fairly accurately define) on average 11 of the 20 most common CAHC practices. The depth of their knowledge was, however, not tested. Although some of the students may have an in-depth knowledge of the therapies, it may also be that many students have no more than just a "working definition knowledge" of the listed therapies. There are also many more therapies that were not listed in the questionnaire and that are actively practiced in South Africa that students need to be aware of.
• CAHC should be introduced in the third year of study, and more in-depth learning should take place during the fourth year. Especially aspects such as drug interactions with herbal products can better be dealt with when students' knowledge of pharmacology is on a more advanced level.
• There is a need for continuing education Nelson Mandela Metropolitan University from 2005 due to numerous demands from students for more in-depth training in this area. The newly designed elective is presented in a revised format with more emphasis on practical examples and it includes workshop sessions with practitioners.
